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NASA Tech Bnefs (TMTB) has been a very successful method by which NASA conveys technologies available for commercial use to 
the NIB audience NTB readers represent a broad spectrum of technology experts m many disciplines and industries across the coun- 
try, and just as you may benefit from NASA technology, NASA may also benefit from your technology 
To help tap into the technologies you may be aware of that can address NASA's technology needs, NTB features NASA TechNeeds, 
a senes of articles that highlights the technology needs of the Agency. (A detailed overview of NASA's tech needs areas is available 
at wvvw, tech briefs.com/nasatechneeds ) The objective 15 to provide awareness of NASA's future needs and requirements, which 
could facilitate potential future partnerships. 

Each article describes specific selected technologies of importance. In every case, a NASA point of contact will be provided so that 
those interested have the means to explore the potential for partnerships with NASA 
NASA wants to make NTB a means by which we can achieve mutually beneficial two-way technology transfer, building on the 
track record of success that NTB has achieved in transferring NASA technology for commercial development and public benefit 


Purge Monitoring Technology for Gaseous Helium (GHe) Conservation 

By Jonathan Dickey & John Lansaw, Stennis Space Center, Mississippi 


J ohn i Simms Space Outer provides 
rocket engine propulsion testing for 
the NASA space programs. Since the 
development of the Spare Shuttle, every 
Spare Shuttle Main Engine fSSMEi lias 
gone through acceptance testing before 
going to Kennedy Space Center for inte- 
gration into the Spate Shuttle. The 
SSME is ,1 huge cryogenic rocket engine 
that uses Liquid Oxygen (1.02) and 
Liquid Hydrogen (LH2) as propellants. 
Due to the extremely cold cryogenic 
conditions of this environment, an inert 
gas, helium, is used a* a purge for the 
engine and propellant lines since it can 
be used without freezing in the cryo- 
genic environment 

A s NASA moves forward with the 
development of die new ARES V launch 



Space Shuttle Main Engine (SSME) 


.system, the main engines as well as the 
upper stage engine will use cryogenic 
propellant* and will require gaseous 
helium during the development testing 
of each of these engines. I he main 
engine for the ARES V will be? similar in 
size to the SSME. 

Technology Needs 

Due to the size of the SSMf and the 
lest facilities required to test the engine, 
extremch large quantities oi helium are 
used during testing each tear This 
requirement makes Stennis one of the 
world's largest users ol gaseous helium, 
which is a non-renewable natural 
resource. The 1 mi of helium is increas- 
ing as the supply diminishes, and it is 
beginning to impact testing of the rock- 
et engines for space propulsion systems. 

Innovative solutions are needed for 
efficient and cost-effective methods to 
measure hydrogen concentrations in a 
helium background during the engine 
purging and testing processes, Bv better 
understanding when the purging 
piocess is complete, helium gas usage 
can be reduced significantly. Research 
into technologies in these areas, demon- 
stration of the technology’ capability, and 
conceptual design for the technology 
installation at Stennis are desired to 
assist in helium use reduction. 

Technology Challenges 

Helium is used in piping and engine 
purge processes to inert liquid hydrogen 
systems. Because of this, hvrfrogeu-in- 
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helium concentration devices must 
stand up to this severe cryogenic tem- 
perature condition. Our of the chal- 
lenges will tie to develop a measure men I 
device that detects small amounts ol 
hydrogen in a helium background while 
surviving in this environment. In order 
to allow more and faster data to l»r col- 
lected from die device, another chal- 
lenge will be the development of a sys- 
tem that can l>e used to detect hydrogen 
m a helium background coniinnouslv 
without the use of a vacuum .system to 
test a small sample. 

The technologies developed m detect 
hvdrogen concentrations in a helium 
background must be cost effective and 
able to perform in a cryogenic tempera- 
ture environment Such technologies 
will be required to comply with all safety 
and quality standards required in diis 
environment. 

More Information 

Far additional information, or to disntss 
idea* about this, contort John Lansaw ai 
22S-tiSS- / 962 or fohnJammthJffrnmn,guvt f 
/»■ 1 rmi nnsa tt'frr hhrirfs. rom . 
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